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In the title organometallic polymer, [HgCl2(C26H2oN0 3 P)]„, 
the monodentate l-(3-nitrophenyl)-2-(triphenylphosphoran- 
ylidene)ethanone ligand is coordinated to the Hg 11 atom 
through the methine C atom. The Hg 11 atom is four- 
coordinated in a distorted tetrahedral geometry by one 
terminal CI atom, two bridging CI atoms, and one C atom 
from the ylidic ligand, resulting in a polymeric chain parallel to 
[010]. The terminal CI atom is more strongly bound to the Hg 11 
ion [2.3916 (9) A] than the bridging CI atoms. The bridge is 
asymmetric, as indicated by the two different Hg— Cl(brid- 
ging) bond lengths [2.5840 (8) and 2.7876 (8) A]. Intra- 
molecular C— H- ■ O and weak C— H- ■ CI contacts stabilize 
the polymeric chain. In the crystal, adjacent chains interact via 
C— H- • O hydrogen bonds. 

Related literature 

For an example of a one-dimensional polymeric Hg 11 complex, 
see: Ebrahim et al. (2007). For mono- and dimeric complexes 
of Hg° containing ylide ligands, see: Sabounchei et al. (2007, 
2008, 2009, 2011); Sabounchei, Jodaian et al. (2010); 
Sabounchei, Samiee et al. (2010). 




Experimental 

Crystal data 

[HgCMQajHjoNC^P)] 
M, = 696.89 
Monoclinic, P2^/c 
a = 12.589 (3) A 
b = 8.1026 (17) A 
c = 25.231 (6) A 
B = 105.174 (2)° 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T*&, = 0.109, r max = 0.499 

Refinement 

R[F 2 > 2a(F 2 )} = 0.025 

W R(F 2 ) = 0.067 

S = 1.03 

6143 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2483.8 (9) A 3 
Z = 4 

Mo Ka radiation 
/x = 6.51 mm~' 
T = 293 K 

0.61 x 0.15 x 0.12 mm 



29804 measured reflections 
6143 independent reflections 
5049 reflections with / > 2a(I) 
Run = 0.034 



307 parameters 

H-atom parameters constrained 
A/W = 0.96 e A~ 3 
AAmn = -0-45 e A~ 3 



D-H- - A 


D-H 


H-A 


D -A 


D-H- - A 


C10-H10A---O3 


0.93 


2.33 


3.118 (3) 


142 


C6-H6A- ■ CU 


0.93 


2.83 


3.630 (3) 


145 


C24-H24A- ■ 03' 


0.93 


2.39 


3.206 (3) 


146 


Symmetry code: (i) —x 


+ 1, -y + 1, -z - 


r-2. 







Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



The authors are grateful to Urmia University for financial 
support and to Dr Amitava Choudhruy (Missouri University 
of Science and Technology, USA) for his assistance with the 
X-ray crystallography. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2457). 
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cafe/7a-Poly[[chlorido[1-(3-nitrophenyl)-2-(triphenylphosphoranyl- 
idene)ethanone-A:C 2 ]mercury(ll)]-^-chlorido] 

Alireza Dadrass, Jabbar Khalafy, Hojjatollah Rahchamani, Hassan Nasri Koureh and Hooman 
Yaghoobnejad Asl 

Comment 

The coordination chemistry of ambidentate ligands (L) has been investigated. The preparation and characterization of 
stabilized phosphorus ylides, and metal complexes incorporating this type of ylides, has attracted much attention in recent 
years (Ebrahim et ah, 2007). Although many bonding modes are possible for keto-ylides, coordination through ylides 
methine carbon is more predominant and observed with soft metal ions, e.g. Pd(II), Pt(II), Hg n and Au(I), whereas O- 
coordination dominates when the metals involved are hard, e.g. Ti(IV), Zr(IV), and Hf(IV). The crystal and molecular 
structure of the title complex reveals a polymeric structure, with Hg" ions linked by bridging chlorine, participating in a 
very asymmetric linear bridge. The asymmetric ligand plays an important role in the building of this unusual 
supramolecular structure. The building unit (Fig. 1) is repeated in the polymeric crystal structure. The polymeric structure 
(part of the chain) and packing diagram for the complex are shown in Fig. 2 and Fig. 3, respectively. The X-ray analysis 
reveals the coordination of the ylide ligand through the methine C atom only. The Hg n atom is located in a distorted 
tetrahedral environment, with one terminal CI" and two bridging CI" ions, and one C atom from the ligand, resulting in a 
one-dimensional polymeric chain. The bond angles around Hg 11 ion indicate a severe distortion from ideal tetrahedral 
geometry. The Hg — Cl(terminal) bond length, 2.3916 (9) A, is shorter than Hg — Cl(bridging) distances. The asymmetric 
bridging nature of the two chloro ligands is reflected in the unequal Hg — CI distances of 2.5840 (8) and 2.7876 (8) A. 
The latter distance being rather long, indicates a weak Hg — Cl(bridging) interaction. The Hg — C bond length in the title 
compound, 2.244 (3) A, is consistent with values reported for mono ([Rgh(bbtppy)(DMSO)]) and dimeric 
{[(bappy)Rgl 2 ] 2 ) Hg 11 — C complexes (Sabounchei et ah, 2007, 2008, 2009, 2011; Sabounchei, Jodaian et ah, 2010; 
Sabounchei, Samiee et ah, 2010). In the crystal structure, adjacent polymer chains interact via C — H-0 hydrogen bonds. 
Intramolecular C — H— O and weak C — H— CI hydrogen bonds stabilize the polymeric chains. 

Experimental 

All reagents and solvents employed were commercially available and were used as received without further purification. 
The ligand l-(3-nitrophenyl)-2-(triphenylphosphoranylidene)ethanone (0.637 g, 1.5 mmol) in methanol (10 ml) was 
added dropwise to HgCl 2 (0.407 g, 1.5 mmol) in the same solvent (10 ml). After standing for 15 h without stirring at 
room temperature, colourless crystals of the title complex were obtained. Yield: 62%. 

Refinement 

H atoms were positioned geometrically with C — H = 0.93 A (aromatic) or 0.98 A (methine) and constrained to ride on 
their parent atoms, with 6 r iS0 (H) = 1.2C/ eq (carrier C). 
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Computing details 

Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 




Figure 1 

The building unit of the title complex [HgCl2(£)]n. All H atoms have been omitted for clarity. Displacement ellipsoids are 
drawn at the 50% probability level. 
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Figure 2 

Part of the polymeric chain in the title compound. All H atoms have been omitted for clarity. 
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Figure 3 

A packing diagram for the title compounds, with chains running parallel to the b axis. All H atoms have been omitted for 
clarity. 



(Ph3)P 



R 

H 



H 



Hg 

Figure 4 

Resonance forms of the phosphorus ylide(ligand) and its coordination with mercury ion. 

cafena-Poly[[chlorido[1-(3-nitrophenyl)-2- (triphenylphosphoranylidene)ethanone-KC 2 ]mercury(ll)]-^/-chlorido] 



Crystal data 

[HgCl2(C26H 2 oN0 3 P)] 
M r = 696.89 
Monoclinic, Plilc 
Hall symbol: -P 2ybc 
a = 12.589 (3) A 
ft = 8.1026 (17) A 
c = 25.231 (6) A 
p= 105.174 (2)° 
F= 2483.8 (9) A 3 
Z = 4 



F(000)= 1344 

£>*= 1.864 MgrrT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1017 reflections 

(9 = 3.0-27.4° 

ju — 6.51 mnT 1 

7=293 K 

Prism, colourless 

0.61 x 0.15 x 0.12 mm 
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Data collection 

Broker SMART APEX CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
r mm = 0.109, r max = 0.499 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2c7( J F 2 )] = 0.025 

wR(P) = 0.067 

S = 1.03 

6143 reflections 

307 parameters 

0 restraints 

0 constraints 

Primary atom site location: structure-invariant 
direct methods 



29804 measured reflections 
6143 independent reflections 
5049 reflections with / > 2a(I) 
R mt = 0.034 

#max = 28.3°, 6? m i„ = 2.0° 

h = -16->16 
^ = -10-^-10 
/= -33-^33 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F a 2 ) + (0.034P) 2 + 0.6725P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.002 
A/w = 0.96 e A~ 3 
Apmm = "0.45 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^ ISO ' ^ eq 


Hgl 


0.394304 (9) 


0.004646 (12) 


0.767518 (5) 


0.04050 (5) 


Cll 


0.48115 (6) 


-0.31360 (8) 


0.77525 (3) 


0.04764(18) 


C12 


0.22022 (7) 


-0.03302 (11) 


0.70223 (4) 


0.0586 (2) 


PI 


0.33345 (5) 


0.13556 (8) 


0.87895 (3) 


0.02688 (13) 


CI 


0.6575 (2) 


0.0932 (3) 


0.87894(10) 


0.0329 (6) 


C2 


0.7437 (2) 


0.2055 (4) 


0.89500(11) 


0.0382 (6) 


H2A 


0.7295 


0.3174 


0.8977 


0.046* 


C3 


0.8496 (2) 


0.1491 (5) 


0.90675 (12) 


0.0481 (8) 


C4 


0.8745 (3) 


-0.0152 (5) 


0.90283 (18) 


0.0634(11) 


H4A 


0.9473 


-0.0502 


0.9108 


0.076* 


C5 


0.7897 (3) 


-0.1265 (5) 


0.88698 (16) 


0.0644(10) 


H5A 


0.8050 


-0.2379 


0.8841 


0.077* 


C6 


0.6810(2) 


-0.0729 (4) 


0.87524 (13) 


0.0474 (7) 


H6A 


0.6239 


-0.1487 


0.8649 


0.057* 


C7 


0.54244 (19) 


0.1632 (3) 


0.86703 (10) 


0.0289 (5) 


Nl 


0.9400 (2) 


0.2703 (5) 


0.92431 (12) 


0.0708 (10) 


01 


0.9181 (2) 


0.4070 (5) 


0.93769(13) 


0.0896 (9) 


02 


1.0322 (2) 


0.2238 (5) 


0.92538 (17) 


0.1280 (14) 


03 


0.53055 (15) 


0.3129 (2) 


0.86724 (8) 


0.0414 (4) 


C8 


0.4477 (2) 


0.0510(3) 


0.85832 (11) 


0.0306 (5) 


H8A 


0.4705 


-0.0531 


0.8777 


0.037* 


C9 


0.24626(19) 


0.2639 (3) 


0.82721 (10) 


0.0293 (5) 


C10 


0.2909 (2) 


0.3735 (3) 


0.79627(11) 


0.0387 (6) 


H10A 


0.3668 


0.3864 


0.8039 


0.046* 


Cll 


0.2228 (3) 


0.4628 (4) 


0.75433 (14) 


0.0481 (8) 


H11A 


0.2530 


0.5347 


0.7335 


0.058* 
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C12 


A 1 1 AO \ 

0.1103 (3) 


A A A f 1 ( C \ 

0.4461 (5) 


A T A 1 1 £. / 1 A\ 

0.74316 (14) 


A AC 1 A /ON 

0.05 10 (8) 




HlzA 


A A£ /I O 

U.U648 


A C A A O 

U.3U48 


0. /143 






C13 


A A^CA ZO\ 

U.UodU (z) 


A 1 /IT) { A\ 

U.34zz (4) 


0. / /4 /o (1 3) 


a ncm ^o\ 
U.lDUz (5) 




TT1 1 A 

HI JA 


A A 1 1 1 

-0.0111 


A 1 •"> A A 

0.3340 


0.7678 


0.060* 




/"* 1 A 

C14 


A 1 1 1 A ZO\ 

U.1319 (ZJ 


U.zdUz (4) 


U.olooo (Iz) 


A A/1 A£ 

U.U4U6 (o) 




H14A 


0.1010 


0.1798 


0.8376 


A A/in* 

0.049* 




CO 


ftlcll /o\ 

U.ZD 11 (/) 


-U.Uioe (3) 


A OA 1 (\H f\]\ 

u.syiu/ (ii) 


A ATA 1 
U.U3U1 (3) 




C16 


0.2028 (3) 


A 1 A A / A \ 

-0.1434 (4) 


A 0/107/ / 1 ^\ 

0.84876 (12) 


A AC ir /o\ 

0.0525 (8) 




Hi OA 


A Till 


—{j.lZoy 


U.ol 3y 






C17 


0.139s (3) 


A n A A / A\ 

-0.2744 (4) 


A OCO^O / 1 A \ 

0.85828 (14) 


A AC A A / A\ 

0.0594 (9) 




Hi /A 


A 1 AOO 

U.lUsz 


— U.34ol 


a oim 

U.ezy / 


A AT 1 * 
U.U/1* 




C18 


0.1233 (2) 


A 1 AAA / A \ 

-0.2999 (4) 


A AAOA1 / 1 \ 

0.90891 (13) 


A A A "7 /" /n\ 

0.0476 (7) 




HloA 


0.0806 


-0.3880 


A A 1 £A 






f~* 1 A 

ciy 


0.1707 (3) 


-0.1941 (4) 


A AC AO A / 1 T \ 
U.9->UsU (13) 


A ACOT /0\ 

U.U3Z / (5) 




H19A 


0.1596 


-0.2107 


0.9854 


0.063* 




CzU 


0.2344 (2) 


-0.0633 (4) 


0.94231 (12) 


A A/1 O O 

(J. 0425 (o) 




T TO A A 

Hz OA 


0.2661 


0.0072 


0.9712 


A AC 1 A 

0.051* 




Czl 


0.37502 (19) 0.2448 (3) 


A A/1 ^ 1 O A\ 
U.94318 (1U) 


A f\1 A"7 /C\ 

U.U3U/ (i) 




C22 


0.2989 (2) 


0.3465 (3) 


0.95842 (12) 


0.0449 (7) 




H22A 


0.2315 


0.3684 


U.933 / 


A AC A * 

0.0j4 t 




L23 


0.3237 (3) 


0.4147 (4) 


1.01033 (13) 


A AC A A ZO\ 

0.0549 (8) 




TUT3 A 


0.2719 


0.4803 


1 ao a/; 
l.OzUo 


A A/T/r* 

U.Ooo^ 






0.4236 (3) 


0.3871 (4) 


1 0,4609 H 9"\ 


Or 0^01 




H24A 


0.4398 


0.4347 


1.0817 


0.060* 




C25 


0.4997 (3) 


0.2890 (4) 


1.03198 (11) 


0.0438 (7) 




H25A 


0.5680 


0.2715 


1.0566 


0.053* 




C26 


0.4759 (2) 


0.2155 (3) 


0.98068 (12) 


0.0358 (6) 




H26A 


0.5273 


0.1467 


0.9713 


0.043* 




Atomic displacement parameters (A 2 ) 






U 22 LP 3 


JJ12 




IP 


Hgl 


0.04069 (8) 


0.04342 (8) 0.03615 (8) 


-0.00409 (4) 


0.00785 (5) 


-0.00748 (4) 


Cll 


0.0525 (4) 


0.0346 (3) 0.0604 (5) 


0.0059 (3) 


0.0229 (4) 


-0.0059 (3) 


C12 


0.0417 (4) 


0.0791 (6) 0.0487 (5) 


-0.0070 (4) 


0.0004 (4) 


-0.0165 (4) 


PI 


0.0237 (3) 


0.0288 (3) 0.0275 (3) 


-0.0013 (2) 


0.0054 (2) 


-0.0014 (2) 


CI 


0.0253 (12) 


0.0462 (15) 0.0272(13) 


0.0017(11) 


0.0069 (10) 


0.0012(11) 


C2 


0.0293 (13) 


0.0553 (17) 0.0315 (14) 


-0.0073 (12) 


0.0108 (11) 


-0.0036 (12) 


C3 


0.0293 (15) 


0.082 (2) 0.0348 (16) 


-0.0070 (15) 


0.0119(12) 


-0.0037 (15) 


C4 


0.0338 (18) 


0.095 (3) 0.061 (2) 


0.0151 (17) 


0.0117(17) 


-0.0031 (18) 


C5 


0.046 (2) 


0.068 (2) 0.077 (3) 


0.0197(18) 


0.0127 (18) 


-0.0060(19) 


C6 


0.0343 (16) 


0.0497 (18) 0.056 (2) 


0.0063 (13) 


0.0084 (14) 


-0.0019(15) 


C7 


0.0246 (12) 


0.0341 (13) 0.0283 (12) 


0.0001 (10) 


0.0076 (10) 


-0.0031 (10) 


Nl 


0.0300(15) 


0.130 (3) 0.0531 (18) 


-0.0224 (18) 


0.0115 (13) 


-0.0100(19) 


01 


0.0589 (18) 


0.114(3) 0.094(2) 


-0.0417(19) 


0.0161 (15) 


-0.026 (2) 


02 


0.0335 (15) 


0.190(4) 0.165 (3) 


-0.0242 (19) 


0.0340(18) 


-0.030 (3) 


03 


0.0337 (10) 


0.0352 (10) 0.0523 (12) 


-0.0018 (8) 


0.0060 (9) 


-0.0041 (9) 


C8 


0.0257 (12) 


0.0305 (11) 0.0341 (14) 


0.0010(10) 


0.0053 (10) 


-0.0003 (11) 


C9 


0.0278 (12) 


0.0310(12) 0.0277(12) 


0.0008 (10) 


0.0047 (10) 


-0.0025 (10) 


CIO 


0.0317(14) 


0.0430(15) 0.0408 (15) 


0.0027(11) 


0.0086 (11) 


0.0073 (12) 
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U.U/3 (Z) 


U.Udzz 


ft C\\ 

(19) 


A ACQ /o\ 
U.UDO (Z) 


— U.U3Z1 (1 /) 


A AO/CO /1 OA 

U.Ozoz (lo) 


A A 1 £1 (\ £\ 

—U.U 163 (lo) 


Clo 


A A/1 /T A / 1 *7\ 

U.U46U (1 /) 


U.U3 / J 


(15) 


A f\£C /OA 

U.UoD (z) 


A A A/TO /I 0\ 

— (J.UUoz (13) 


U.Uzjo (ID) 


A A A/1 0 /1 A\ 

U.UU4o (14) 


ciy 


U.U63 (z) 


a a^/ca 
U.UDoo 


ft Q\ 

(19) 


A A/1 C/1 /I t)\ 

U.U4D4 (lo) 


A A1 1 C / 1 /T\ 

U.U 1 1 D (lo) 


a ao co /i 
U.UzDo (lo) 


A AA^O / \ Z. \ 

U.UUOo (ID) 


CzU 


U.U4/D (1 /) 


A A/IT C 

U.U4/D 


(16) 


A A1 /n / 1 C\ 

U.U34/ (ID) 


A AAO 1 / 1 A \ 

— U.UUol (14) 


A A11A 

U.U130 (13) 


— U.UUzo (13) 




U.UZOO ^ izj 








U.UUjj ^ 1 u^ 


n no7s n 

U.UU 1 J ^IVJj 


u,uuz4 yjj 


C22 


0.0412(16) 


0.0441 


(16) 


0.0461 (17) 


0.0063 (13) 


0.0058 (13) 


-0.0101 (13) 


C23 


0.070 (2) 


0.0463 


(18) 


0.051 (2) 


0.0108(16) 


0.0193 (17) 


-0.0132 (15) 


C24 


0.077 (2) 


0.0396 


(16) 


0.0308 (15) 


-0.0081 (15) 


0.0081 (15) 


-0.0078 (12) 


C25 


0.0507 (17) 


0.0447 


(16) 


0.0293 (15) 


-0.0093 (13) 


-0.0016(13) 


0.0037 (12) 


C26 


0.0350(14) 


0.0375 


(14) 


0.0326(13) 


-0.0003 (11) 


0.0045 (11) 


0.0016(12) 



Geometric parameters (A, °) 


Hgl— C8 


2.244 (3) 


Cll— C12 


1.375 (5) 


Hgl— C12 


2.3916(9) 


Cll— H11A 


0.9300 


Hgl— Cll 1 


2.5840 (8) 


C12— C13 


1.381 (5) 


Hgl— Cll 


2.7876 (8) 


C12— H12A 


0.9300 


PI— C8 


1.789 (3) 


C13— C14 


1.384 (4) 


PI — C21 


1.800 (3) 


C13 — H13A 


0.9300 


PI— C9 


1.800 (2) 


C14— H14A 


0.9300 


PI— C15 


1.812(3) 


CI 5— C20 


1.380 (4) 


CI— C6 


1.386 (5) 


C15— C16 


1.384 (4) 


CI— C2 


1.393 (4) 


C16— C17 


1.383 (4) 


CI— C7 


1.511 (3) 


C16— H16A 


0.9300 


C2— C3 


1.366 (4) 


C17— C18 


1.362 (4) 


C2— H2A 


0.9300 


C17— H17A 


0.9300 


C3— C4 


1.377 (5) 


C18— C19 


1.370 (4) 


C3— Nl 


1.480(4) 


C18— H18A 


0.9300 


C4— C5 


1.374 (5) 


CI 9— C20 


1.379 (4) 


C4— H4A 


0.9300 


C19— H19A 


0.9300 


C5— C6 


1.392 (4) 


C20— H20A 


0.9300 


C5— H5A 


0.9300 


C21— C26 


1.391 (4) 


C6— H6A 


0.9300 


C21— C22 


1.392 (4) 


C7— 03 


1.222 (3) 


C22— C23 


1.380 (4) 


C7— C8 


1.470 (3) 


C22— H22A 


0.9300 


Nl— 01 


1.211 (4) 


C23— C24 


1.370 (5) 


Nl— 02 


1.214(4) 


C23— H23A 


0.9300 


C8— H8A 


0.9800 


C24— C25 


1.371 (4) 


C9— C10 


1.394 (4) 


C24— H24A 


0.9300 


C9— C14 


1.398 (3) 


C25— C26 


1.384 (4) 


C10— Cll 


1.380 (4) 


C25— H25A 


0.9300 


C10— H10A 


0.9300 


C26— H26A 


0.9300 


C8— Hgl— C12 


134.44 (7) 


C12— Cll— C10 


120.3 (3) 
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Co — Hgi — cir 


106.1o (7) 


/"111 TT„1 /-II 1 i 

Clz — Hgl — Cll 


1 A A 1 O /O \ 

109.38 (3) 


/"■O TT~1 Z"" 1 1 1 

Co — Hgl — Cll 


94.3 7 (7) 


/~i 1 1 TT„1 /"<1 1 

Clz — Hgl — Cll 


101.66 (3) 


Cll — Hgl — Cll 


1 A/T ££. 1 / 1 /T\ 

106.661 (16) 


Hgl — Cll — Hgl 


1 /|A If /") \ 

140.15 (3) 


Co — PI — Czl 


1 1 i CO / 1 T\ 

112.58 (12) 


Co — rl — C9 


11111 / 1 IX 

113. zl (lz) 


Czl — PI — C9 


11A 1 O /I 1\ 

HU.iZ (lz) 


Co — rl — C15 


1 AT A A / 1 0\ 

107.04 (12) 


Czl — rl — C15 


1 AC T /I / 1 T\ 

105.74 (12) 


/~1 A "T\ 1 f ' 1 

C9 — PI — C15 


1 AT /IO /I 

107.48 (12) 


Co — CI — C2 


1 1 A 1 /1\ 

119.3 (2) 


Co — CI — C7 


124.2 (2) 


C2 — CI — C7 


116.5 (2) 


C3 — Cz — C 1 


1 1 A 1 /O \ 

119.1 (3) 


/""O TJO A 

C3 — Cz — Hz A 


1 OA C 


/"< 1 T T1 A 

CI — C2 — H2A 


1 OA C 

120.5 


/"I 1 /"I 1 /"I yl 

C2 — C3 — C4 


122.4 (3) 


C2 — C3 — N 1 


118.2 (3) 


C4 — C3 — N 1 


119.4 (3) 


C5 — C4 — C3 


1 1 O O /") \ 

118.8 (3) 


Z" 1 C f /I TT/I A 

C5 — C4 — H4A 


120.6 


C3 — C4 — H4A 


1 OA 

120.6 


C4 — C5 — Co 


120.1 (3) 


/"< A /"< C TIf A 

C4 — C5 — H5A 


119.9 


Co — C5 — H5A 


119.9 


CI — Co — C5 


1 OA 1 /O \ 

120.3 (3) 


CI — Co — HoA 


119.9 


Z"' C f " / TT/" A 

C5 — C6 — H6A 


119.9 


03 — C7 — C8 


1 O 1 o /o\ 

121.3 (2) 


03 — C7 — CI 


1 1 O A t r *i\ 

118.9 (2) 


Co — C / — CI 


119. / (2) 


Ol — Nl — 02 


1 O /I O / /I \ 

124.3 (4) 


/"i 1 X T 1 < o 

Ol — Nl — C3 


118.5 (3) 


02 — Nl — C3 


1 1 T O / /I \ 

117.2 (4) 


/-in po T>1 

C7 — Co — PI 


111 71 /I 0\ 

113.71 (18) 


/~ 1 '7 O TT„1 

C7 — Co — Hgl 


1 AC ~7 1 /I T\ 

105.71 (17) 


PI — Co — Hgl 


1 AO O 1 / 1 0\ 

lOo.zl (lz) 


/~*0 TTO A 

C7 — Co — HoA 


1 AA T 

109.7 


Til /"< O T TO A 

PI — Co — HoA 


1 AA T 

109.7 


TT 1 /~i o TTO A 

Hgl — Co — HoA 


109.7 


CIO— C9— C14 


119.3 (2) 


CIO— C9— PI 


121.04(19) 


CI 4— C9— PI 


119.6(2) 


Cll— CIO— C9 


120.2 (3) 


Cll— CIO— H10A 


119.9 


C9— CIO— HI OA 


119.9 



s~ < i ^ /-i i i T T 1 1 A 

Cl2 — Cll — H11A 


119.8 


/"< 1 f\ f ' 11 T T 1 1 A 

CIO — Cll — HllA 


119.8 


Cll — C12 — C13 


120.0 (3) 


nil ^ TT10A 

Cll — Cl2 — H12A 


1 O A A 

120.0 


/—I 1 /—I 11 T T 1 1 A 

C13 — C12 — H12A 


120.0 


Cl2 — Cl3 — Cl4 


120.6 (3) 


/"MO 1 -> TT 1 O A 

C12 — C13 — HI 3 A 


1 1 A "7 

119.7 


f-~* i ^ /'■' i i T T 1 1 A 

C14 — C13 — H13A 


119.7 


pn /"< i a /-(a 

C13 — C14 — C9 


119.5 (3) 


Z" 1 1 O l~ A 1 A T T 1 A A 

C13 — C14 — H14A 


120.2 


/"<A /"II /I TT1 A A 

C9 — C 1 4 — H 1 4 A 


120.2 


/"H c\ /—I 1 J" /"< 1 

C20 — Cl5 — Cl6 


1 1 O O /"i \ 

1 1 8.8 (3) 


/"^OA P1 f T) 1 

C20 — C15 — PI 


1 OA O ZO\ 

120.8 (2) 


C16 — C15 — PI 


120.4 (2) 


/-i 1 i~i /—i 1 /- /^ 1 ^ 

Cl7 — Cl6 — C15 


120.1 (3) 


z' ' \ *i f ^ i s- T T 1 /" A 

Cl7 — CI 6 — H16A 


120.0 


/-" "• -i ^ /—i i /- T T 1 /- A 

C 1 5 — C 1 6 — H 1 6A 


120.0 


C18 — C17 — C16 


1 1 A A /T\ 

120.9 (3) 


/"< 1 O /^ 1 1 T T 1 n A 

Cl8 — Cl7 — H17A 


119.5 


/—< 1 S~ /—I -(^ TT1 n 4 

C16 — C17 — H17A 


119.5 


pin /"MO /"MA 

C17 — C18 — C19 


119.1 (3) 


r ■• | —i i o TT10A 

Cl7 — CI 8 — H18A 


1 OA A 

120.4 


/"i 1 r\ 1 r> T T 1 O A 

Cl9 — CI 8 — H18A 


120.4 


Z" 1 1 O /~i 1 A /— 'O A 

C18 — C19 — C20 


1 O A A /") \ 

120.9 (3) 


pin pin TT1AA 

C 1 o — C 1 9 — H 1 9 A 


1 1 A C 

119.5 


/"< >~\ r\ f ^ 1 r\ t t 1 c\ a 

C20 — Cl9 — H19A 


119.5 


C19 — C20 — C15 


120.2 (3) 


/" t -i /-i i /-\ T TO A A 

C 1 9 — C20 — H20A 


119.9 


/- ' 1 ^ nAft TTOA A 

C 1 5 — C20 — H20A 


1 1 A A 

119.9 


/"1 1 /- /—1 1 1 x" "> r\ r\ 

C26 — C2l — C22 


119.0 (2) 


C26 — C21 — PI 


1 O 1 O /o \ 

121.8 (2) 


/~lOO z' < -\ | t> -l 

C22 — C2l — PI 


1 1 8.75 (19) 


C23 — C22 — C2 1 


1 1 A A /") \ 

119.9 (3) 


/-ill /~1H TTH A 

C23 — C22 — H22A 


120.1 


/— 1 <-\ 1 /~1H T 1 A 

C2 1 — C22 — H22 A 


120.1 


C24 — C23 — C22 


111 A /I \ 

121.0 (3) 


C24 — C23 — H23A 


119.5 


/— ^ i~\ i~\ /"HI T 1 A 

C22 — C23 — H23A 


119.5 


/"< 1 1 /—i i a /~n r" 

C23 — C24 — C25 


119.6 (3) 


/""00 /^O A TTO/1 A 

C23 — C24 — H24A 


1 OA O 

120.2 


/"'O C /"<0 /I TTO /I A 

C25 — C24 — H24A 


120.2 


C24— C25— C26 


120.7 (3) 


C24— C25— H25A 


119.6 


C26— C25— H25A 


119.6 


C25— C26— C21 


119.8 (3) 


C25— C26— H26A 


120.1 


C21— C26— H26A 


120.1 
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p o tt„i /ni i tt„i jj 

C8 — Hgl — Cll — Hgl" 


1 ") A AO ZO\ 

— 130.02 (8) 


C8 — PI — C9 — C14 


^ ^n 1 /o\ 

137.1 (2) 


PIO tt„i PI 1 TT™1ii 

C12 — Hgl — Cll — Hgl 


AO 0/_? /f \ 

92.86 (5) 


C21 — rl — C9 — C14 


ac n /o\ 

-95.7 (2) 


P1 1 i TT~1 P1 1 TT™1ii 

Cll — Hgl — Cll — Hgl 


O 1 *^A /.-I \ 

-21.69 (4) 


rii r Jt i /""A f^W A 

C 1 5 — Y 1 — C 9 — C 1 4 


1 A 1 ZO\ 

19.1 (2) 


p s rii p^ po 

Co — C 1 — C2 — C3 


0.0 (4) 


i /i pn n a rii i 

C 1 4 — C9 — C 1 0 — C 1 1 


O A ( A \ 

-2.4 (4) 


/T7 /"" 1 P O P ") 

C7 — CI — C2 — C3 


1 OA C ZO\ 

179.5 (2) 


P 1 — C9 — C 1 0 — C 1 1 


nf »7 /o\ 

175.7 (2) 


P 1 P O P O p /I 

C 1 — C2 — C3 — C4 


A £ / /I \ 

0.6 (4) 


/"" n pi A rii i rin 

C9 — C 1 0 — C 1 1 — C 1 2 


A O { C\ 

O.o (5) 


C 1 — C2 — C3 — N 1 


179.4 (3) 


rii a rii i riii PIO 

C10 — Cll — C12 — C13 


1 A /C\ 

1.4 (5) 


PO PO P /] p c 

C2 — C3 — C4 — C5 


-0.6 (6) 


rii i /~<10 pi O i~ < 1 A 

Cll — C12 — C13 — C14 


O 1 /C\ 

-2.1 (5) 


N 1 — C3 — C4 — C5 


1 "7 A A fi\ 

119 A (3) 


pi 1 pi 1 p 1 A PA 

C 1 2 — C 1 3 — C 1 4 — C9 


A C /C\ 

0.5 (5) 


p O p A PC p /_ 

C3 — C4 — C5 — Co 


-0.1 (6) 


P1A PA P1/I PIO 

C 1 0 — C9 — C 1 4 — C 1 3 


1 H t A\ 

1.7 (4) 


C2 — CI — Co — C5 


-0.6 (4) 


P 1 — C9 — C 14 — C 1 3 


a /o\ 

-176.4 (2) 


C7 — CI — Co — C5 


1 OA A \ 

180.U (3) 


po r> 1 pic poa 

Co — rl — C15 — C20 


non /o\ 

11 0.7 (2) 


C4 — CD — Co — C 1 


A £ /C\ 

U.o (j) 


PO 1 T11 Pi f p -) (\ 

C21 — rl — CI j — C20 


1 £ /OA 

-1.6 (3) 


Co — CI — C7 — 03 


1 H A O /O \ 

1 74.2 (2) 


PA Ti 1 P1C POA 

C9 — P 1 — C 1 5 — C20 


1 1 A yl ZO\ 

-119.4 (2) 


po p i po Pio 

C2 — CI — C7 — U3 


6.3 (4) 


PO Tt 1 P1C P1/T 

C8 — PI — C15 — C16 


/TO A f") \ 

-62.0 (3) 


Co — CI — C7 — C8 


A A / A \ 

9.0 (4) 


poi r> i pic i~ ' i /_ 

C21 — rl — C15 — CI 6 


1 nn o /o\ 

177.8 (2) 


p ~\ rii PO" P^ O 

C2 — C 1 — C7 — C8 


1 TA C ZO\ 

-170.5 (2) 


PA T11 P1C p 1 /_ 

C9 — PI — C15 — C16 


C A A PJ \ 

59.9 (3) 


C2 — C3 — N 1 — Ol 


ion /c\ 

13.9 (5) 


r~"^c\ i^ic /-'it: nn 

C20 — C 1 5 — C 1 6 — C 1 7 


-0.5 (5) 


C4 — C3 — N 1 — 0 1 


-166.0 (4) 


T* 1 p i f" p -1 p i *7 

PI — C15 — C16 — C17 


-179.8 (3) 


C • ~) P O Ml PtO 

C2 — C3 — N 1 — <J2 


1 /_"*7 /I \ 

-167.6 (3) 


P1C p 1 /_ PIT PIO 

C15 — CI 6 — C17 — CI 8 


A /C\ 

0.6 (5) 


c a xti 

C4 — C J — JN 1 — Uz 


12.4 (5) 


r 1 1 £ r 1 1 "7 r^io rin 
C 1 6 — C 1 / — C 1 5 — C 1 9 


A O /C\ 

-0.3 (5) 


r~*n po T»1 

03 — C7 — C8 — PI 


-26.8 (3) 


C 1 7 — C 1 8 — C 1 9 — C20 


A 1 /C\ 

-0.1 (5) 


p i PT PO Til 

C 1 — C7 — C8 — P 1 


1 /I A AT / 1 A\ 

149.97 (19) 


P 1 O P 1 A P O A P 1 C 

C 1 8 — C 1 9 — C20 — C 1 5 


0.2 (5) 


p, ~> PO* P o tt„i 

03 — C7 — C 8 — Hg 1 


A1 O /1\ 

9Lo (2) 


P1/_T P1C POA P1A 

C 1 6 — C 1 5 — C20 — C 1 9 


A 1 {A \ 

0.1 (4) 


C 1 — C / — C8 — Hg 1 


-91.5 (2) 


T51 n ? r"">A nn 
PI — CI 5 — C20 — C19 


1 nc\ a /o\ 
1 /9.4 (2) 


C21 — PI — C8 — C7 


—42.2 (2) 


C8 — PI — C21 — C26 


O 1 C /") \ 

—21.5 (3) 


PA T\ 1 r o /—IT 

C9 — PI — C8 — C7 


83.8 (2) 


PA Tl 1 PO 1 PO/" 

C9 — PI — C21 — C26 


1 /I A A /O \ 

-149.0 (2) 


p i c t-\ i p o rin 

C 1 5 — P 1 — C 8 — C7 


1 A A { 1 A\ 

-157.94 (19) 


P1C Tt 1 POI PO/T 

C 1 5 — r 1 — C2 1 — C26 


AC A P»\ 

95.0 (2) 


r*01 Dl f~"Q rj , r 1 

C21 — PI — Co — Hgl 


— 159.28 (11) 


p o T)l po 1 POO 

Co — r 1 — C21 — C22 


166.2 (z) 


PA Tl 1 P o TT 1 

C9 — PI — C8 — Hgl 


-33.30 (16) 


PA T* 1 PO 1 POO 

C9 — P 1 — C2 1 — C22 


O O "7 /ON 

38.7 (2) 


p 1 f- "T) 1 P O TT„1 

C15 — PI — C8 — Hgl 


OA AC 

84.95 (14) 


P1C T11 POI POO 

C 1 5 — r 1 — C2 1 — C22 


nn o /o\ 

-77.2 (2) 


PIO tt„i p o PO" 

C 12 — Hg 1 — C 8 — C 7 


-143.68 (13) 


PO/T POI POO POO 

C26 — C2 1 — C22 — C23 


AO / A\ 

-0.8 (4) 


/"■l 1 i TJ - r 1 /" C> p-7 

C 1 1 — Hg 1 — C o — C / 


—3.4 / (1 /) 


D i p-) | p^O p O ^ 

r 1 — C2 1 — C22 — C23 


m t /o\ 
1 / 1 . / (2) 


pi \ tt„i p o PO 

Cll — Hgl — C8 — C7 


1 AC OA f 1 C\ 

105.29 (15) 


PO 1 POO POT PO A 

C21 — C22 — C23 — C24 


1.6(5) 


CM Wrr1 PS P1 
wiZ ^lg 1 ^ o r 1 


—91 ^ ('I c\ 


Cll Cl^K CIA 


—A 7 


Cll 1 — Hgl— C8— PI 


118.69(11) 


C23— C24— C25— C26 


-1.0 (5) 


Cll— Hgl— C8— PI 


-132.55 (11) 


C24— C25— C26— C21 


1.7(4) 


C8— PI— C9— CIO 


-40.9 (3) 


C22— C21— C26— C25 


-0.8 (4) 


C21— PI— C9— CIO 


86.2 (2) 


PI— C21— C26— C25 


-173.1 (2) 


pu t>i r^Q pin 

ci j — ri — C1U 








Symmetry codes: (i) -x+l, y+l/2, -z+3/2; (ii) 


-x+i^y-llz, -z+3/2. 






17.1 / 1 , / ? oi 

Hydrogen-bond geometry (A, ) 








D—R-A 


D — H 


R-A D-A 


D— H--v4 


CIO— H1&4- 03 


0.93 


2.33 3.118 (3) 


142 


C6— H6^-C11 


0.93 


2.83 3.630 (3) 


145 


C24— H^-Ctf 1 " 


0.93 


2.39 3.206 (3) 


146 
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Symmetry code: (iii) -x+l, -y+1, -z+2. 
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